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(54) NONAQUEOUS ELECTROLYTE BATTERY 
(57)Abstract: 

PURPOSE: To provide excellent battery 
characteristics such as storing characteristic and cycle 
characteristic by. adding a specified azo compound to 
an nonaqueous electrolyte. 

CONSTITUTION: An nonaqueous electrolyte battery 
has a negative electrode using a material capable of 
storing and releasing metal lithium or lithium as the 
negative electrode material, a positive electrode, and 
an nonaqueous electrolyte. In the nonaqueous 
electrolyte battery, an azo compound represented by 
the formula is added to the nonaqueous electrolyte. In 
-the formula, Rl, R2, R3, R4 each represents a 
hydrogen atom or hydrocarbon group independently. 
Examples of the azo compound include 4,4'- 
tetramethyldiamino azobenzene, 4,4'- 
tetraethyldiamino azobenzene, 4,4'- 
tetrapropyldiamino azobenzene, 4,4'- 
tetrabutyldiamino azobenzene, and 4,4'- 
tetraphenyldiamino azobenzene. 



^N-Q-N-N-Q-Ki 



LEGAL STATUS 

[Date of request for examination] 13.10.1999 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http:/^^]. ipdl.jpo-miti.go.jp/PAl/result/de.. ./wAAAa09362DA406333596Pl.ht 2001-03-16 



w)a:^mmff (jp) (12) ^ §1 4# ^ ^ (a) (umnmm'£tm^ 

#ii¥6 -333596 

(43)iiliB 6 ¥0994) 12^2 0 

(BDlntCl.' SKME^ /frtSS*^ FI aiB«5«3f 

H 0 1 M 10/40 A 







(71)UHA 


000001889 










(22)ttlSQ 


¥«5¥(1993) 5 ^250 




:*:E/iWP (SlJCE*a 2 Ti 5 * 5 ^ 






(72)»§Q# 


lUMf 








;*:E)&^n*«IE*ffl2TBl8#« =# 














(72)»^« 


«■! 








:*:E)»W=PmsCE*a2Til8«« H» 














(72)9I9Q« 










;*:E;&^Pm^E*a2Tai8»« 














(74)m«w 













(54) [»^0!>«i»l 



(57) (||«rti] 

TEA: 1 TS*n«7'/ft:#«5*»«SJDanT&«. 

(fit. R> . R» . R' . R< liSaSUT. **K 



-619- 




1 

ayyy^vtrx 4, 4' -xh7:/Dt:;^i;75y 

7'/^>^>. 4. 4' -'rh^::/^;l^i?75/7y'^ 

>if>Rr;4, 4* -xh^7x-;i/v7^y7\/'^> 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] MLT, 75i^*>«^Jl5mjE^<Ol^*»««PH« 

[0 0 0 4] iM^w^mmx\m^m 

[0 0 0 5] ±»©S«(DiHB£*$»®U 



(2) 1#B8V6-3 3 3 5 9 6 

2 

\^>xhnt>nx^^. WA«xh7tFn77> (TH 

F) , 1, 3-i^t^'Jy> (DOXL) ^(Dm^X- 

L. GoldmaD, R. M. llanlL, J. H. Young and V. R. lot 
h: J. Electrochem. Soc. 127,1461(1980) ) . 
[0 0 0 61 Lt^bUi)^^. C(Dckp;&:Slttx-x;KD 

Mfmrn-^tixif^ti. 

[0 0 0 7] ^^mt. ±m(Dmm^m^r^^<fs,'^ 

[0 00 8] 

<D:^^mzmi>$^yi^j^t^mn^m mr. 

»j i:»r'5. ) lit. ±m')^0Axm^^A^9^m 

jhmmwt^mx^^7K^n»mmmz^\,^x. stiBa*. 
icTi2ffc 2xmn^7 ^/it^mmm-^n 

xu^. 

[00091 
[^2] 

[0 0 10] MU R^ . R* . R' , R^ ttftfiAb 

[0 0 11] ^^mz&f^7V{t^tih(0M.»mtLx 

\t. 4, 4* -xh^;*^;P>?75y7y'^>1fX 
4, 4' r h^X5";Pv7^y7^/'^>'tfX 4, 
4' -y'h^:fu\l)Vz^7^/7'/^>^>. 4. 4' 
-xh^:/^;^i^75y7V^^>-lf>R;^4. 4* --r 

^ h7 7pix;yv75y7y^>-tf>*t^frf^n^. ;in 
[0 0 12] *Sgg9(ci5J:t*7^/{fc^ti«. 

[0 0 131 7yfl:&te<^**j^m«a«t"^^©»SD«i^ 



-620- 



(3) 



4$n¥6-333 596 



u y h;pa±siiiD-rsifi5»a*«&-5. o . o i - 1 
0.0 1 y h)v^m(om'^\misiiSim^^i^\z 

[0 0 151 :^^mzm^JEmm (mmm) tLx 

(LiMn2 O4 . LiCo02 , L 1 N i Oj ^^f) 20 
Ni, Coi.. O2 (fflU 0<x<l) timf 
[0 0 16] *^^cD5&mti, «ttA^R<*7K5^«^® 

[0 0 171 «#m i^-ri^;i^»ft«<o« 

^^mtLx^^^&m^ti. ^\^^\t&$^^nx\^^^m^ 
omm\zmmm < mmr^ c tt^mri^^. * 



[0 0 18] l^4c*m«f8cOg«tLTtt, X 

-if^^-V. vx^;i.:^-2t?^~h, 1. 

">X^X 1. 2-vXh=^vX:$^X Xh^^v^h:^ 

[0 0 19] #*3^m«iato»etUTJi, isis 

SKU^-^A (L i C 1 O4 ) , hU^JP^fP^^'^X 
;P3}^>KU^^A (L i CFs SOa ) . '\^l^^•7;^:t 
DU>eU^'^7A (LiPFe ) v x h'7 7;^:^^3^»^7 
»U^»>A (L 1 BF4 ) , A4^1J-7;P:tntttU^':^ 
A (L lAsFft ) > '\:^^1?-7;i/3fn7>^^>»U5=^ 
(L i SbF« ) tmTh^tX^. 
[0 0 2 01 *»MtCfe^t***3R««Ha:L 

[002 1] 

h%-m(iy7'j{c^^im^^nx\^^(r>x. 
[0 0 2 21 ^n.t>%. 7v^fl:^«rtt«^*ic*!8:-a 

X. TIHa>fl:3JC^'r<k5lC*^:t> (li-f:t» &4 

3^43, 7yfls^«ii»fl:a5cs«OBjaitticffn« 

[0 0 2 31 

C<b3l 



[0024] 



[ft4l 



-621- 



(4) 



#Bi¥6 - 3 3 3 5 9 6 



[00 2 5] 

[0 0 2 6] (^mm 1 ) s¥sio#7K««»K-*m 
[0 0 2 7] ciEffi) lEmm^mtbx. i:Kfi:T>« 

i^m^i^t^mmitB 5:10: 5T^i^L/. ^^V^TH 
Oig^tJSriniJBE^J^Urc^, 2 5 0* CTJBJRfflSILT 

[0 0 2 8] (MM) u^^2:,EMm^mi&'tm\zfj'^ a? 
[0 0 2 91 mmm) :L^u>ij-ifs:^-h (eo 

a:7'Phru>:^-3j^:^-h (PC) tl. 2"-v;?<H^ 
^XiJ'^ (DME) i:(D«^a[lt5 : 3 : 2 a)g^»tt 

hVy)l^a;^^>7s)V^>m^)^^Jx (LiCF 

3 S03 ) SlM0i!l^T^;&^L^^?0ilC. $^ir4. 

4* -xh7^^;i'v75yry^>-tf>&0. oi^ 
ji'/u y h)v<om^xmMLxmMm^miLft. 
[0 0 3 0] i^moi^m nk±(DjE^mmiSLZs^mm 

«:^V^TM¥M0*^?1«*BA 1 : 2 0 mm. 30 

m^: 2. 5mm) ^f^fiUfc. ±/^U-^tL 

[0 0 3 1] ^ 1 Hf^$SL;t*^^«?6B A 1 

lEftu :&ffi2, ;ineP9mfti. 2«s(^^{ciify!r'& 

7 SI^jK U y d e U >SCDttjR/^ y ^ > y 8 
[0 0 3 2] iEffilRr;ftffi2«. m««^^ML;t-t: 

/'^u-:^^ 3 *^^LT»^BJbTJEfepafil4, s^^j^dt-r 

6S::frL.TiEaiffi4lC. ^1t^^2\t^im^W7 ^it 

UT&ffite 5 leftist n, «ftrt»T4i;rc^^x^;i. 
*-S:Effifi&4 Rr;^Ste 5 (r>mm=f'i)^^%,%:L^)v^ 

-tLX^^^t))^\,%:^^o\Zti^X^^^. 
[0 0 3 3] (Ilja0f2) €«ScOSStLT, h ' J 7 



ICUT, *%^mBA2^&f^»Lfc. 
[0 0 34] (^J£fia|3) m«^(^)gai:UT, X5^U 

^ h^^VX:$^>t<0{!|c«it5 : 3 : 2(OW^^}^mz^X 
T, X5^l^>:^-:^?^-h<hyDtfP>;^~*:^-hi 
Xh4^v>l h^^^vXiJ'^ (EME) t<omk)^b : 3 : 

2 (om^mm^mm Lft z. tm'\mmm 2tmmizv 

X. *^5g«teBA3^f^»t/i:. 

[0 0 3 5] ot^mi) mmmommz^^^x. 4, 

0 <hJEmtt«JS« 1 i:H«tr LT, ittt«ttB C 1 

[0 0 3 6] {it»m2) mMmcDmntvx. h^jy 

ictT, «:»«»BC2$f^«t;t. 
[0 0 3 7] (it««?y3) ««^K^D^«ld:UT. X^U 

>t h=^i/Xi$'>i:<D{2(:|SJt5 : 3 : 2 CD^i^gftSlCf^^ 
T, X5^1/>;^?-3}?^-hi:yDfc:w>;^7-4^^-hi: 
Xh4^->^ h4^i/X:$'> (EME) i:CD(^«[W:5 : 3 : 

2 <DS^»j«$«ffi L;t ;i t&.^\tit^m 2 tmm\z L 
X. it^mmcz^i^mLrz. 

[0 0 3 8] Clf^^;H#tt) «S (2 5* C) T. 2 
mAT*«J»ik«ff3. 5V*T^«L'fc^. 2mAT 

4 ^KS5:s-r'5xg$ 1 -^-t i^jvtr^yti&mii-^ i^jv 
«Wfrartir»««jE75«2. 4VJcjiUfci«A&ft«?&o 

fc. «:^«r02. 03&t;BI4fc^-r. 
[0 0 3 9] H2-BI4fl, SmfftO-tJ-^ 

KEttii^-y-fi^jKc^fett^ft^j^jtmE (V) ^ft 
mmzit^i^)u» (m ^tox^vft^yyx$>r). 
cn€>©Hcko. mmm\z4, 4* -T-h^;<^;Pv7 
^ y T^/'^vif^^siinLfc^^^m^aB A i - b a 3 

\t. ^tl^W^tjaLflf)^r>ftlt^nmBCl'^BCZ\Zlt 

<> '*)'^^mmzBinx\^^^cti)^i^ii^i>. 
[0 0 4 0] mitmi^m ^^mn^BA 1 Rzfit» 
«?feB c 2 ^-^-n-f n 1 om-^^i^^u 

«£E$:3»<03g«jRil:«JE<fc D t)K«flET*<5 4 V(C 2 

1 \z^r. 



-622- 



(5) 



«H¥6-33 3S96 



[004 1] 



* tan 







Wh- (mm) 








20Blft 


B Al 






2.96-2.99 


2.99-3.03 


BC2 


5-7 


18-25 


2.95-2.99 


3.02-3.11 



[0 0 4 2] gllC^-Tct'^lw. *%^m?6BAlfi. 

[0 0 4 3] (^lffi«a|4-7) 4. 4' -xh^p^^^l. 
T, 4, 4* -7^h^X^;l.x7^y7y'^>-tfX 

4., 4* -xh^7'nh:;i.i^75 yry^>ifx 4, 
4* --r h^y5";i^vr^y7y^>if>x«4. 4' 

- X h ^ 7 X 7 a y 7 7^ >i? > ^ (^tl^Tffiffl 

[0 0 4 4] i^^o 5fe t i;^#T^&mi^ 

4»*«^ftl$nTVi-5*»W«ttBA4-BA7H, -(nj'b 

^jn$nTii;^ii.iit««?feBc 1 iritu. 
[0 0 4 5] «L±<ommmr\t. :^^m^m¥nm<D$^ 

^(^j^^o^yft^mmmmmmzmrnvn^hoyr^^. 
[0 0 4 6] ^fz. ±^^mmr\t. ^^m^-'A^m 
\zmmt^^^\z^\^^xisimLftii^. ^^^9M\mit 



^ u -/^i7 7 y ^mo-'^mi^iz\z^»m\tmm u# 

[0 04 7] 

mmm'^nx\^^^(Dx. #*»««55co^s^{t;^te 

[SIMOflS^;^^^] 

[01] H¥^oi^7K»€«s«tt i^xmmf&BA 

1) CD^fMET^^. 

^IkB C 1 ^'Jl/^li&^b^t^^^T*^. 

[0 3] ^mmxi^mLit:^^m^i^BA2Rxj^ittkn 

[04] IIJg«aiTf^S2Lfc*^^«^6BA3Rt;it«« 
ftB C 3 CDU-i^ ^;i^tt?£^L/t^^7?&^. 

[0 5] l^2?g^Tf^»L.fc*^igmteBA4-BA7X 
)^it««?&BC lC[)-9->r47jl.^tt€^L>hi^77T* 

[?^^OiJJW] 
30 BAl #?K^€j«ll€ft!l 

1 lES 

2 ^ffi 

3 ir/^l/-^^ 




-623- 



(6) 



«$BB¥6-3 3 35 9 




mmm mm mm 

;feEfi?^at1nKE*3i2TB18S«! =flf 



-624- 



